Attenuation of oxidative stress and remodeling by cardiac inhibitor of metalloproteinase protein transfer.
Matrix metalloproteinase (MMP) and cardiac inhibitor of metalloproteinase (CIMP) are coexpressed in the heart. Although it is known that oxidative stress activates MMP and CIMP inhibits MMP, it is unclear whether CIMP administration attenuates oxidative stress and MMP-mediated cardiac dilatation. Arteriovenous fistula (AVF) was created in C57BL/J6 mice, and CIMP was administered to AVF and sham mice by protein transfer into peritoneal cavity by minipump for 4 weeks. Mice were grouped as follows: sham; sham+CIMP; AVF; and AVF+CIMP (n=6). In vivo left ventricular (LV) pressure was measured. Plasma and LV tissue levels of CIMP were measured by Western analysis. LV levels of NADPH oxidase activity, marker of oxidative stress, were increased in AVF mice and decreased in AVF mice treated with CIMP. Compared with sham, CIMP was decreased in AVF mice, and CIMP protein transfer increased plasma and LV tissue levels of CIMP in AVF mice; there was no increase in sham animals. In situ zymography demonstrated a robust increase in MMP activity in the hearts from AVF mice compared with sham, and treatment with CIMP decreased MMP activity. In AVF mice, the cardiac pressure-length relationship was similar to that observed in sham mice after administration of CIMP. Contractile responses of normal LV rings were measured in the presence and absence of CIMP. CIMP shifted the pressure-length relationship to the left, attenuated LV dilatation, and had no effect on CaCl2-mediated contraction. Treatment of AVF mice with CIMP significantly abrogated the contractile dysfunction and decreased the oxidative stress in volume overload-induced heart failure.